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PURPOSE AND APPLICATION

The Office of Vehicle Safety Compliance (OVSC) provides contractor laboratories
with Laboratory Test Procedures as guidelines for obtaining compliance test data.
The data are used to determine if a specific vehicle or item of motor vehicle
equipment meets the minimum performance requirements of the subject Federal
Motor Vehicle Safety Standard (FMVSS). The purpose of the OVSC Laboratory Test
Procedures is to present a uniform testing and data recording format, and provide
suggestions for the use of specific equipment and procedures. If any contractor
views any part of an OVSC Laboratory Test Procedure to be in conflict with a Federal
Motor Vehicle Safety Standard (FMVSS) or observes deficiencies in a Laboratory
Test Procedure, the contractor is required to advise the Contracting Officer's
Technical Representative (COTR) and resolve the discrepancy prior to the start of
compliance testing.

Every contractor is required to submit a detailed test procedure to the COTR before
initiating the compliance test program. The procedure must include a step by step
description of the methodology to be used. The contractor’s test procedure shall
contain a complete listing of test equipment with make and model number and a
detailed check-off sheet. The list of test equipment shall include instrument accuracy
and calibration dates. All equipment shall be calibrated in accordance with the
manufacturer’s instructions. There shall be no contradictions between the Laboratory
Test Procedure and the contractor’s in-house test procedure. Written approval of the
in-house test procedures shall be obtained from the COTR before initiating the
compliance test program. The OVSC Laboratory Test Procedures are not intended
to limit or restrain a contractor from developing or utilizing any testing techniques or
equipment which will assist in procuring the required compliance test data. These
Laboratory Test Procedures do not constitute an endorsement or recommendation
for use of any product or method. However, the application of any such testing
technique or equipment is subject to prior approval of the COTR.

NOTE: The OVSC Laboratory Test Procedures, prepared for the limited purpose of
use by independent laboratories under contract to conduct compliance tests for the
OVSC, are not rules, regulations or NHTSA interpretations regarding the meaning of
a FMVSS. The Laboratory Test Procedures are not intended to limit the
requirements of the applicable FMVSS(s). In some cases, the OVSC Laboratory
Test Procedures do not include all of the various FMVSS minimum performance
requirements. Recognizing applicable test tolerances, the Laboratory Test
Procedures may specify test conditions that are less severe than the minimum
requirements of the standard. In addition, the Laboratory Test Procedures may be
modified by the OVSC at any time without notice, and the COTR may direct or
authorize contractors to deviate from these procedures, as long as the tests are
performed in a manner consistent with the standard itself and within the scope of the
contract. Laboratory Test Procedures may not be relied upon to create any right or



PURPOSE AND APPLICATION....Continued

benefit in any person. Therefore, compliance of a vehicle or item of motor vehicle
equipment is not necessarily guaranteed if the manufacturer limits its certification
tests to those described in the OVSC Laboratory Test Procedures.

GENERAL REQUIREMENTS

Each school bus body panel joint shall be capable of holding the body panel to the
member to which it is joined when subjected to a force of 60 percent of the tensile
strength of the weakest joined body panel determined as follows:

For purposes of determining the minimum allowable joint strength, determine the
tensile strengths of the joined body components as follows —

A. If the mechanical properties of a material are specified by the American
Society for Testing and Materials (ASTM), the relative tensile strength for such
a material is the minimum tensile strength specified for that material in the
1973 edition of the Annual Book of ASTM Standards.

B. If the mechanical properties of a material are NOT specified by the
ASTM, determine its tensile strength by cutting a specimen from the school
bus body outside the area of the joint and by testing it as follows:

STRENGTH TEST

(1)  Grip the joint specimen on opposite sides of the joint in a
tension testing machine calibrated in accordance with ASTM Method
E4.

(2)  Adjust the testing machine grips so that the joint, under
load, will be in stress approximately perpendicular to the joint.

(3)  Apply a tensile force to the specimen by separating the
heads of the testing machine at any uniform rate NOT less than 0.125
inch and not more than 0.375 inch per minute until the specimen
separates.



SECURITY

The contractor shall provide appropriate security measures to protect the OVSC test
vehicles from unauthorized personnel during the entire compliance testing program.
The contractor is financially responsible for any acts of theft and/or vandalism that
occur during the storage of test vehicles. Any security problem shall be reported by
telephone to the Industrial Property Manager (IPM), Office of Contracts and
Procurement, within two working days after the incident. A letter containing specific
details of the security problem will be sent to the IPM (with copy to the COTR) within
48 hours.

The contractor shall protect and segregate the data that evolves from compliance
testing before and after each vehicle test. No information concerning the vehicle
safety compliance testing program shall be released to anyone except the COTR,
unless specifically authorized by the COTR or the COTR's Branch or Division Chief.
The tested vehicles shall be protected from the elements and retained by the
contractor for a minimum of 60 days so that NHTSA personnel can be given an
inspection opportunity.

NOTE: No individuals, other than contractor personnel directly involved in the
compliance testing program, shall be allowed to withess any vehicle compliance test
unless specifically authorized by the COTR. It is the contractor's responsibility to
secure the test site area during a test and to shield the test area from public view by
the use of canvas or other blocking devices.

RULES FOR CONTRACTORS

A. No vehicle manufacturer's representative(s) or anyone other than the
contractor's personnel working on the NHTSA contract program along with
NHTSA personnel shall be allowed to inspect NHTSA vehicles or witness
vehicle preparation without prior permission. Such permission shall never be
assumed.

B. All communications with vehicle manufacturers shall be referred to the
NHTSA. The contractor shall not release test data without the permission of
the NHTSA.



GOOD HOUSEKEEPING

The contractor shall maintain the entire vehicle compliance testing area, test fixtures
and instrumentation in a neat, clean and painted condition with test instruments
arranged in an orderly manner consistent with good test laboratory housekeeping
practices.

TEST SCHEDULING AND MONITORING

The contractor shall submit a test schedule to the COTR prior to testing. Tests shall
be completed as required in the contract. Scheduling shall be adjusted to permit
sample motor vehicles to be tested to other FMVSS as may be required by the
OVSC. All testing shall be coordinated to allow monitoring by the COTR.

TEST DATA DISPOSITION

The contractor shall make all vehicle preliminary compliance test data available to the
COTR on location within four hours after the test. Final test data, including digital
printouts and computer generated plots, shall be furnished to the COTR within five
working days. Additionally, the contractor shall analyze the preliminary test results as
directed by the COTR.

All backup data sheets, strip charts, recordings, plots, technicians notes, etc., shall
be either sent to the COTR or destroyed at the conclusion of each delivery order,
purchase order, etc.

GOVERNMENT FURNISHED PROPERTY (GFP)
ACCEPTANCE OF TEST VEHICLES

The contractor has the responsibility of accepting test vehicles from either new
school bus dealers/distributors or bus transporters. In both instances, the contractor
acts in the OVSC's behalf when signing an acceptance of test school buses. If a
vehicle is delivered by a dealer/distributor, the contractor must check to verify the
following:

A. Tires and wheel rims are new.

B. There are no dents or other interior or exterior flaws in the bus body.

C. The school bus has been properly prepared and is in running condition.
D. The glove box contains an owner's manual, warranty document,

consumer information, and extra set of keys.



GOVERNMENT FURNISHED PROPERTY (GFP)....Continued
E. Proper fuel filler cap is supplied on the school bus.

If the school bus test vehicle is delivered by a government contracted transporter, the
contractor should check for damage which may have occurred during transit.

A "Vehicle Condition" form (shown on the next page) will be supplied to the
contractor by the COTR when the school bus test vehicle is transferred from the bus
manufacturer or distributor or between test contracts. The upper half of the form
describes the school bus in detail, and the lower half provides space for a detailed
description of the post test condition. School Bus Test Vehicle Condition forms must
be returned to the COTR with the copies of the Final Test Report or the reports will
NOT be accepted.

NOTIFICATION OF COTR

The COTR must be notified within 24 hours after a school bus test vehicle has been
delivered.



7. GOVERNMENT FURNISHED PROPERTY (GFP)....Continued
REPORT OF SCHOOL BUS CONDITION AT THE COMPLETION OF TESTING

CONTRACT NO.: DTNH22- DATE:

FROM:
TO:
The following vehicle has been subjected to compliance testing for FMVSS No.

The vehicle was inspected upon arrival at the laboratory for the test and found to contain all
of the equipment listed below. All variances have been reported within 2 working days of
vehicle arrival, by letter, to the NHTSA Industrial Property Manager (NPO-220), with a copy
to the OVSC COTR. The vehicle is again inspected, after the above test has been
conducted, and all changes are noted below. The final condition of the vehicle is also noted
in detail.

MODEL YEAR/MAKE/MODEL/BODY STYLE:

NHTSA NO.: ; BODY COLOR: ; VIN:

ODOMETER READINGS: ARRIVAL - _ miles DATE -
COMPLETION-__ miles DATE -

PURCHASE PRICE: $ DEALER'S NAME:

ENGINE DATA: __ Cylinders __ Liters __ Cubic

Inches

TRANSMISSION DATA: __ Automatic ____Manual ___ No. of

Speeds

FINAL DRIVE DATA: ___RearDrive ____ FrontDrive ____ 4 Wheel Drive

TIRE DATA: Size - Mfr. -




CHECK APPROPRIATE BOXES FOR VEHICLE EQUIPMENT:

LIST OTHER PERTINENT OPTIONAL EQUIPMENT ON NEXT PAGE (REMARKS SECTION)

Air Conditioning Traction Control Clock

Tinted Glass All Wheel Drive Roof Rack
Power Steering Speed Control Console
Power Windows Rear Window Driver Air Bag

Defroster

Power Door Locks

Sun Roof or T-Top

Passenger Air Bag

Power Seat(s) Tachometer Front Disc Brakes
Power Brakes Tilt Steering Wheel Rear Disc Brakes
Antilock Brake AM/FM/Cassette Other-

System Radio




7. GOVERNMENT FURNISHED PROPERTY (GFP)....Continued

REMARKS:

Equipment that is no longer on the test vehicle as noted on previous page:

Explanation for equipment removal:

School Bus Condition:

RECORDED BY: DATE:

APPROVED BY:



10
CALIBRATION OF TEST INSTRUMENTS

Before the contractor initiates the safety compliance test program, a test
instrumentation calibration system will be implemented and maintained in accordance
with established calibration practices. The calibration system shall be set up and
maintained as follows:
A. Standards for calibrating the measuring and test equipment will be
stored and used under appropriate environmental conditions to assure their
accuracy and stability.
B. All measuring instruments and standards shall be calibrated by the
contractor, or a commercial facility, against a higher order standard at periodic
intervals NOT EXCEEDING 6 MONTHS FOR INSTRUMENTS AND 12
MONTHS FOR CALIBRATION STANDARDS. Records, showing the
calibration traceability to the National Institute of Standards and Technology
(NIST), shall be maintained for all measuring and test equipment.

Accelerometers shall be calibrated every six months or after a vehicle fails to
meet the FMVSS 221 performance requirements whichever occurs sooner.

C. All measuring and test equipment and measuring standards will be
labeled with the following information:

(1) Date of calibration

(2) Date of next scheduled calibration

(3) Name of the technician who calibrated the equipment
D. A written calibration procedure shall be provided by the contractor
including, as a minimum, the following information for all measurement and
test equipment:

(1)  Type of equipment, manufacturer, model number, etc.

(2) Measurement range

(3)  Accuracy

(4)  Calibration interval

(5)  Type of standard used to calibrate the equipment

(calibration traceability of the standard must be evident)
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CALIBRATION OF TEST INSTRUMENTS....Continued

(6)  The actual procedures and forms used to perform the calibrations.

E. Records of calibration for all test instrumentation shall be kept by the
contractor in a manner that assures the maintenance of established calibration
schedules. All such records shall be readily available for inspection when
requested by the COTR. The calibration system will need the acceptance of
the COTR before the test program commences.

F. Test equipment shall receive a calibration adjustment immediately prior to a
test and a calibration check after the test. This check shall be recorded by the
test technician(s) and submitted with the final report.

G. The contractor may be directed by NHTSA to evaluate its data acquisition
system.

Further guidance is provided in the International Standard ISO 10012-1, “Quality
Assurance Requirements for Measuring Equipment” and American National Standard
ANSI/NCSL Z540-1, “Calibration Laboratories and Measuring and Test Equipment -
General Requirements.”

NOTE: In the event of a failure to meet the standard's minimum performance
requirements additional calibration checks of some critically sensitive test equipment
and instrumentation may be required for verification of accuracy. The necessity for
the calibration will be at the COTR's discretion and will be performed without
additional cost.
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PHOTOGRAPHIC DOCUMENTATION

Photographs shall be glossy black and white, 8 x 10 inches, and legible. A tag, label
or placard identifying the school bus test vehicle model and NHTSA number shall
appear in each photograph and be legible. Each photograph shall be labeled as to
subject matter. As a minimum the following photographs shall be included:

A. School Bus Exterior:
(1)  Top view
(2) Front view
(3) Rear view
(4) Left side view
(5) Right side view

B. School Bus Interior:

(1) Front-to-rear view
(2) Rear-to-front view

C. The school bus body showing the location, identification, and outline of
each specimen selected for testing and analysis.

D. Each school bus body panel specimen which shows the area and mode
of failure in the joint.

E. Bus manufacturer's labels and certification labels.

F. To clarify any damage or noncompliance condition that cannot be seen
in the above photographs.

DEFINITIONS

ACCESS PANELS

Panels that are exempt from the requirements because of their need for removal for
routine service to underlying components. Simply because wiring may be present
behind a panel does not qualify it for exemption if routine maintenance would not be
required on such wiring.

BODY COMPONENT

A part of a bus body made from a single piece of homogeneous material or from a
single piece of composite material such as plywood.
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DEFINITIONS....Continued

BODY PANEL

A body component used on the exterior or interior surface to enclose the occupant
space.

BODY PANEL JOINT

The area of contact or close proximity between the edges of a body panel and
another body component, excluding spaces designed for ventilation or another
functional purpose, and excluding doors, windows, and maintenance access panels.
In joints where more than two (2) panels or body components are joined by one
fastener, the tensile strength of the weaker panel is determined for each pair of
components and the joint is required to sustain a load of not less than 60 percent of
that tensile strength. See Figures 1, 2 and 3.

BODY SECTION

A piece of the body that contains the joint specimen together with a sufficient portion
of the surrounding bus body whose dimensions approximate those shown in
Figure 4.

BUS

Means a motor vehicle with motive power, except a trailer, designed for carrying
more than ten (10) persons.

BUS BODY

The portion of the bus that encloses the bus' occupant space, exclusive of the
bumpers, the chassis, the frame and any structure forward of the forwardmost point
of the windshield mounting.

BUS OCCUPANT SPACE

The bus occupant space is defined as that portion of the bus interior that extends
from the left and right side walls, from the floor to the ceiling, from the rear wall of the
bus up to the forwardmost point of the windshield mounting.

COMPLEX JOINT

A complex joint is defined as any joint wherein the two (2) body panels that are to be
tested cannot be pulled in the same or parallel planes. See Figures 5 and 6.
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10. DEFINITIONS....Continued
TYPICAL LAP JOINT -- INTERIOR PANEL WITH ADHESIVE BONDING

/» EXTERIOR PANEL

BODY SECTION AND JOINT SUPPORTS

TEMPERATURE ALUMINUM SUPPORTS
SENSITIVE STICKERS (1"x1"x 1/8L)

140° (4 PLACES) FOR ADHESIVE JOINTS

1
y \ CRIMP h‘y PANEL

VIEW A-A
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DEFINITIONS....Continued

EDGES OF METAL

Where the end of a surface component in a bus that encloses the occupant space
comes into contact or close proximity with any other body component, it is a joint and
must meet the requirements.

FLOOR LINE

The lowest interior surface that encloses the passenger compartment. Body panels
that are located entirely below the level of the floor are not normally subject to the
standard. However, body panels that do enclose bus occupant space because a
portion lies above the floor line, are subject to the requirements. If plywood is
attached to a floor panel on the surface inside the passenger compartment, and is
only added to some buses for insulation purposes, it is not considered to have a
function in enclosing the occupant space and is therefore not considered a body
component for purposes of the requirement.

FORCE

Is expressed in pounds of load and when used in this procedure means the material
tensile strength of the weakest joined body panel in the specimen multiplied by that
material area.

GAUGE

Gauge numbers are used to identify a materials general thickness and are often used
to specify a material when the thickness tolerance is not critical.

INTERIOR TRIM

In all cases, except the cove molding, trim or decorative moldings that enclose
occupant space are considered to be body panels, and where the edge comes in
contact with another body component, creates a joint subject to the requirements of
FMVSS 221.

JOINT SPECIMEN

Consists of any randomly selected segment of the joint together with a portion of the
bus body whose dimensions are those specified in Figures 7 or 8, so that the
specimen's center line is perpendicular to the joint at the midpoint of the joint
segment. Joint samples must be as representative as possible of the strength of the
entire joint.
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DIMENSION REQUIREMENTS OF BODY PANEL SPECIMEN
WHOSE JOINT SEGMENT IS LESS THAN 8 INCHES LONG

JOINT CENTERLINE*\
SPECIMEN CENTERLINE MIN 2A R (TYP.)

- _ S

3/4A L»:«# 3/4A
L/2

|

< »|
]

|

LENGTH (L) VARIES ACCORDING ;FO MATERIAL AVAILABLE
FOR GRIPPING IN THE TENSILE TEST MACHINE

L/2

NOTE: TOLERANCE ON ALL DIMENSIONS IS + 1/16"

18



10.

19
DEFINITIONS....Continued

JOINT STRENGTH

The maximum load recorded when a joint specimen is tensile tested to separation.
This force must be at least 60 percent of the material strength of the weakest
component that was included in the joint specimen test.

MATERIAL SPECIMEN

A piece of material that is cut from the school bus body outside the area of the joint
specimen. Its size will conform to the dimensions shown in Figure 9, and it will be
used to determine tensile strength of the material when the mechanical properties of
a material are not known.

DIMENSIONS OF TENSILE TEST SPECIMEN FOR

DETERMINATION OF MATERIAL PROPERTIES AS TAKEN FROM THE
1973 ANNUAL BOOK OF ASTM STANDARDS

PART 31, METHOD E-8, PAGE 100

1
S
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DEFINITIONS....Continued

MATERIAL TENSILE STRENGTH

The maximum stress which a material is capable of sustaining when subjected to a
tensile test. It is expressed in force per unit of area (such as pounds per square inch)
and can be calculated from the maximum load (pounds) observed during a tension
test that was carried to rupture, divided by the original cross sectional area (square
inches) of the material specimen. The material tensile strength will be obtained from
the 1973 Annual Book of the ASTM Standards when the mechanical properties and
their minimum specified thickness are known. When the mechanical properties of a
material are not known, then two (2) each material specimens will be tensile tested
and the average result will be used.

MINIMUM THICKNESS

During manufacture, the thickness of materials is permitted to vary from the specific
or nominal thickness by a small amount. If the thickness tolerance of a material is
specified by the ASTM, use the minimum thickness specified for that material in the
1973 edition of the Annual Book of ASTM Standards. If the thickness tolerance of a
material is not specified by the ASTM, use the thickness permitted by the school bus
manufacturer's material specifications.

RIVET BONDING

Is a process which uses a structural adhesive to supplement the strength of a riveted
sheet metal joint.

RUB RAILS

The majority of school buses today have rub rails that are attached to the exterior
surface of the bus body. These rub rails are not considered to have a function in
enclosing the occupant space and therefore are not considered body components for
purposes of FMVSS 221 requirements. when testing joints to which they are
fastened, they should be modified as necessary to prevent them from affecting
testing of the underlying joint and so that they are not held by the gripping fixture of
the tensile strength test machine.

SCHOOL BUS

A bus that is sold, or introduced into interstate commerce, for purposes that include
carrying students to and from school or related events, but does not include a bus
designed and sold for operation as a common carrier in urban transportation.
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DEFINITIONS....Continued

STRENGTH

As used in this procedure means resistance to force.
PRETEST REQUIREMENTS

TEST DATA LOSS

A INVALID TEST DESCRIPTION

An invalid compliance test is one that does not conform precisely to all
requirements/specifications of the OVSC Laboratory Test Procedure and
Statement of Work applicable to the test.

B. INVALID TEST NOTIFICATION

The contractor shall notify NHTSA of any test not meeting all
requirements/specifications of the OVSC Laboratory Test Procedure and
Statement of Work applicable to the test, by telephone, within 24 hours of the
test and send written notice to the COTR within 48 hours of the test
completion.

C. RETEST NOTIFICATION

The Contracting Officer of NHTSA is the only NHTSA official authorized to
notify the Contractor that a retest is required. The retest shall be completed
within 2 weeks after receipt of notification by the Contracting Officer that a
retest is required.

D. WAIVER OF RETEST

NHTSA, in its sole discretion, reserves the right to waive the retest
requirement. This provision shall not constitute a basis for dispute over the
NHTSA's waiving or not waiving any requirement.

E. TEST VEHICLE

NHTSA shall furnish only one vehicle for each test ordered. The contractor
shall furnish the test vehicle required for the retest. The retest vehicle shall be
equipped as the original vehicle. The original vehicle used in the invalid test
shall remain the property of NHTSA and the retest vehicle shall remain the
property of the contractor. The contractor shall retain the retest vehicle for a
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period not exceeding 180 days if it fails the test. If the retest vehicle passes
the test, the contractor may dispose of it upon notification from the COTR that
the test report has been accepted.

F. TEST REPORT

No test report is required for any test that is determined to be invalid unless
NHTSA specifically decides, in writing, to require the contractor to submit such
report. The test data from the invalid test must be safeguarded until the data
from the retest has been accepted by the COTR. The report and other
required deliverables for the retest vehicle are required to be submitted to the
COTR within 3 weeks after completion of the retest.

G. DEFAULT

The contractor is subject to the default and subsequent procurement costs for
non-delivery of valid or conforming test (pursuant to the Termination For
Default clause in the contract).

H. NHTSA'S RIGHTS

None of the requirements herein stated shall diminish or modify the rights of
NHTSA to determine that any test submitted by the contractor does not
conform precisely to all requirements/specifications of the OVSC Laboratory
Test Procedure and Statement of Work applicable to the test.

DETAILED TEST AND QUALITY CONTROL PROCEDURES REQUIRED

Prior to conducting any compliance test, contractors are required to submit a detailed
in-house compliance test procedure to the COTR that includes:

A. A step-by-step description of the methodology to be used.

B. A written Quality Control (QC) Procedure that shall include calibrations,
the data review process, report review, and the people assigned to performed
QC on each task.

C. A complete listing of test equipment that shall include instrument
accuracy and calibration dates as required by Section 8, Calibration of Test
Instruments.
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11. PRETEST REQUIREMENTS....Continued

D. DETAILED checkoff lists to be used during the test and during the data
review. These lists shall include all test procedure requirements and FMVSS
requirements pertaining to the safety standard for which testing is being
performed. Each separate checkoff sheet shall identify the lab, test date,
vehicle and test technicians. These check sheets shall be used to document
that all requirements and procedures have been complied with. These sheets
shall be submitted with the test report.

There shall be no contradiction between the OVSC Laboratory Test Procedure and
the contractor's in-house test procedure. The procedures shall cover all aspects of
testing from vehicle receipt to submission of the final report. Written approval of the
procedures shall be obtained from the COTR before initiating the compliance test
program. After testing commences, written approval shall also be obtained from the
COTR prior to any changes in the procedures.

REPORTING OF POSSIBLE NONCOMPLIANCE
A. The following conditions shall be classified as possible noncompliance:

(1)  Any defect noted in the test vehicle which indicates an
obvious violation of the FMVSS requirements.

(2)  Any condition discovered during the compliance test that
indicates the test vehicle fails to meet any of the requirements of
FMVSS 221.

B. Any suspicion of possible noncompliance shall be communicated
immediately by telephone to the NHTSA COTR. In addition, a formal
notification of possible noncompliance shall be made within a period of 48
hours to the NHTSA COTR. This notice shall be submitted in writing, using the
report sheet shown in this procedure. The report should be accompanied by
photographs, sketches, and copies of such test data as required to convey the
nature and extent of the possible noncompliance. The Notice of Possible
Noncompliance shall be signed by the responsible test engineer, signifying
that the information and, if applicable, pictures, etc., are explanatory of the
circumstances present at the time the anomaly was detected. In addition, the
department manager or other responsible test laboratory officer shall sign the
Notice to signify that the circumstances and description provided in the Notice
are correct and represent the situation at hand. A signature block has been
provided for the NHTSA test witness (COTR). The provisions for this signature
are not mandatory, but have been provided to allow complete documentation
of a possible noncompliance if the NHTSA test witness (COTR) is present
during the inspection and elects to dispose of the situation or test vehicle. For
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example, "Note all circumstances and continue the inspection," or
"Discontinue the inspection of the applicable vehicle, and collect all data for
NHTSA review."

C. Incidental expenses incurred by the test laboratory as a result of a
noncompliance such as manufacturer's inspections, removal, and installation
of minor vehicle components are considered to be part of the test program and
will not be compensated for separately.

D. In the event of an indicated failure to the performance requirements of
the standard, a post test calibration check of some critically sensitive test
equipment and instrumentation may be required for verification of accuracy.
The necessity for this calibration check will be at the COTR's discretion and
will be performed without additional costs.

TEST EQUIPMENT DESCRIPTION

The following is a list of minimum test equipment needed to evaluate the minimum
requirements as outlined in FMVSS 221:

A.

TENSILE TESTING DEVICE

A tensile testing device having a load range capable of testing all joints and
material specimens specified in the test procedure at a uniform rate between
0.125 inch per minute and 0.375 inch per minute.

FORCE MEASURING APPARATUS

A calibrated force measuring apparatus will be installed at the tensile testing
machine with the output recorded along with the displacement. The apparatus
must be capable of measuring 120 percent of the specified load.

LOADING RATE MEASURING DEVICE

The permanent recording media for the force and displacement data will also
furnish the rate of the force application. If an oscillograph is used, the chart
speed can be constant, thereby furnishing a definite load slope for the rate of
movement.
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D. TEST DATA PERMANENT RECORDING INSTRUMENT

A continuous recorder with visual trace is recommended for the recording
instrument. Paper speed and beam deflections will be calibrated prior to the
test.

E. POWER MEDIA

The type of power used to actuate the tensile test machine will be an
acceptable type that also permits control of rate of travel.

F. D.C. POWER SUPPLY

The tensile test machine and displacement measuring device may require a
D.C. power supply for the signal conditioning equipment. A stabilized D.C.
power supply will be provided along with the signal conditioning equipment.

G. FORCE/DISPLACEMENT DATA RECORDING EQUIPMENT

A permanent recording type oscillograph or equivalent will be used to record
the force/displacement/rate. The recording media needs to be visual for instant
reference of displacement and/or force.

H. MEASURING SCALES

Sufficient measuring scales necessary to determine and verify dimensions and
specifications of tensile test specimens. ltems include micrometer, steel scales
or rulers and longer tapes to measure the 48 inch specimens as well as the
perimeter of the bus.

SPECIMEN REMOVAL EQUIPMENT

Tools, such as friction blade saws, sabre saws, or cutting torch, having the
capabilities of cutting and removing oversized body sections of the bus body from
which test specimens can then be excised in the machine shop. It is essential to
avoid distortion and excessive temperatures during this operation. Temperature
indicating devices must be applied to the body panels at the joint locations before
removal from the body to assure that the body panel's temperature never exceeds
140°F.
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MACHINE SHOP FACILITIES

Facilities capable of cutting and shaping the test specimen to the requirements of this
test procedure. To avoid damage to the joint where adhesives are used, the joint
must be reinforced with wood blocks and/or clamps and an abrasive coated band

saw blade should be used during this final cutting and shaping operation. (see
Figure 7)

DIMENSION REQUIREMENTS OF BODY PANEL SPECIMEN
WHOSE JOINT SEGMENT IS 8 INCHES LONG

JOINT CENTERLINE*\
SPECIMEN CENTERLINE 8"R.(TYP.)

I
I
I
| 12"
I
I
|
I

v Y _ .- |

24" 24"

NOTE: TOLERANCE ON ALL DIMENSIONS IS + 1/16"
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PRETEST REQUIREMENTS....Continued

K.

TENSILE TEST SPECIMEN GRIPS

Clamp type grips are to be fabricated to fit each different type of joint tensile
specimen selected for testing. Primarily, the grips will fit all flat specimens.
Special grips will be necessary for 90° or contoured specimens. The gripping
devices are used to transmit the measured load applied by the testing
machine to the test specimen. To ensure axial tensile stress, the axis of the
test specimen in all planes must coincide with the centerline of the heads of
the testing machine so that bending stresses are not introduced. Section E-8
of the 1973 edition of the ASTM Handbook should be used as a guide for the
design and elation of these gripping devices.

PHOTOGRAPHIC EQUIPMENT
Photographic equipment necessary to provide a permanent record by

illustrating test setup, conduct of test, mode of failure, test vehicle required
interior and exterior views, etc.

TEST EQUIPMENT ACCURACY

ITEM

RANGE ACCURACY

Tensile Testing Device

(Must be calibrated in
accordance with Method E-4,
Verification of Testing
Machines of the American
Society for Testing and
Materials (11973 Annual Book
of ASTM Standards))

0 to 1,000 Ibs

0 to 10,000 Ibs

0 to 50,000 lbs

0 to 100,000 Ibs

0 to 200,000 Ibs

+ 0.5% Full Scale

Continuous Recorder

Readout Capability of

(Load/Deflection/Rate) 5% of maximum load |+ 2%

12 inch steel rule 0 to 12 inches + 0.0050 inch
Steel tape 0 to 100 feet 1+ 0.10 inch
Micrometer 0 to 0.999 inches + 0.0005 inch
Sabre saw 6 inch depth NA

Friction cutoff saw 4 inch depth NA

Grips — tension 0 to 14 inches wide NA
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SEQUENCE FOR TESTING

The test shall be conducted in the order shown below:

A. Perform a receiving-inspection of the school bus
B. Selection of joints to be tested

C. Preparation of test specimen

D Conduct tensile tests of specimens

E. Analysis of joint strength by calculation
SELECTION OF JOINTS TO BE TESTED

Figure 10 is an illustration showing details of a typical school bus body that has
unitized construction and is made of steel. It should be noted that there are
numerous and varied joints on the interior and exterior surfaces that are covered by
the standard's requirements. A detailed inspection must be made of all accessible
panels to determine if there are joints that are suspect of not meeting the
requirements. If necessary, floor coverings, access panels, moldings, trim panels,
etc., will be removed to allow for an adequate inspection and determination on the
adequacy of each joint. Some of these joints cannot be tested in a tensile test
machine, as required, because there is not sufficient surrounding material to obtain a
satisfactory specimen (meeting the dimensional requirements of Figures 7 and 8) for
compliance testing. These types of joints will be reviewed by the test laboratory and
COTR and any that appear suspect of insufficient strength will be evaluated by a
suitable calculation method by the test laboratory. Joints that are suspect of having
insufficient strength characteristics will be reported to the COTR on the Notice of
Possible Noncompliance Form. In addition, the test laboratory, after consultation with
the COTR, will select a number of six (6) joints for tensile testing from the following
locations on the bus body:

A. Exterior and interior roof panel joints
B. Exterior and interior side panel j